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11¢ Mr. J. P. Joule on the Theoretical llelocit9 of  Sound. 

No. 5. This water was from a retting pit in Holland. 
I00,000 grains, evaporated to dryness, gave a residue of 

4~2"4 grains, which consisted, per cent., of- -  
Protoxide of iron . . . .  1"18S 
Lime . . . . . . . .  B'61B 
Magnesia . . . . . .  7'601 
Soc~a . . . . . . . .  19"277 
Potash . . . . . . .  8"e05 
Salphurie acid , 5"607 
Muriatic acid . . . . .  9"4S9 
Carbonic acid, with organic ], 

matter and loss. . . J 45"075 

100"000 
With  regard to tbe constitution of these several specimens 

of water, it can only now he remarked, that in all there was 
present a large quantity of mineral impurities; and that in 
Nos. 2 and if, the very samples which are of the most remark- 
able and celebrated steeping waters in Belgium, a large quan- 
tity of iron is present, so that they might be in a degree termed 
chalybeate waters, How this regards their excellence ,for 
preparing flax I do not pretend to say, and indeed it will 
reqmre nmch more extended investigation hnfore a satisfactory 
solution of it can be given. 

All these waters are further remarkable for containing a 
larger quantity of potash than ordinary waters are found usu- 
ally to have. I shall not, however, enter minutely into the 
discussion of their constitution, as I shall have to resume the 
subject at anotller time; and I wish only to place on record 
for the present the analytical results which the samples of 
waters forwarded to me from Belgium by Mr, 1V~arshall, had 
afforded. 

X X I .  On the Theoretical Velocit 9 of  Sound. B 9 J. p. JouLv.*. 

T H E  celebrated French mathematician De Laplace has, 
it is well known, pointed out that the heat evolved by 

the compression of air is the cause of the velocity of sound, 
according to the theory of Newton, being so much less than 
that actually observed., He has also given a formula by which 
the velocity may be determined when the ratio of the specific 
heat of air at constant pressure to that at constant volume is 
known. The determination of the elevation of temperature in 
air by compression has however been hitherto attended with 
difficulty, and hence the theorem of De Laplace has never yet 
been fairly compared with experiment. I was therefore anxious 

Communicated by the Author. 
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Mr. Nicholson on the Composition of  Caffein. 115 

to ascertain how far the mechanical equivalent of heat~ as de- 
termined by my recent experiments on the friction of fluids, 
might be able to contribute to clear up this question. 

The capacity of air at constant pressure, according to the 
experiments of De la Roche and Berard9 is 0'2669. Conse- 
quently a quantity of heat capable of increasing the tempera- 
ture of a lb. of water by 1°9 will give 1 o also to 3"74~7 lbs. of air~ 
while the air will be expanded =~v]-I ," an expansion in which a 
force equal to 200"7 lbs. through a foot is expended in raising 
the atmosphere of the earth. The equivalent of a degree of 
heat per lb. of water, determined by the careful experiments 
brought before the British Association at Oxford, is 775 lbs. 
through a foot. Hence 200"7 lbs. through a foot is equal to 
0°.259. 

W e  see, therefore, that for every degree of heat employed 
by De la Roche and Berard in expanding and heating air, 
0 °'259 was occupied in producing the mechanical effectgleaving 
0°'741 as that actually employed in raising the temperature of 
the air. Hence the actual specific heat (commonly called 
capacity at constant volume) is 0"2669 x 0"7¢l-----0'1977. Ta- 
king this as the specific heat of air and the equivalent 775j it 
follows that if avolume of air of 171"6 cubic inches be com- 
pressed to 170'6 cubic inches, it will be heated 1 °, a quantity 
of heat which will occasion an increased pressure of ~;-~T- So 
that the celerity of sound will be increased by this means in the 
subduplicate ratio of 491 to 661"6, or in the simple ratio of 
2216 to ~57~ which will bring it up from Newton's estimate 
of 943 to 1095 feet per tt, which is as near 11309 the actual 
velocity at 32 ° , as could be expected from the nature of the 
experiments on the specific heat of air, and fully confirms the 
theory of Laplace. 

Oak Field, near Manchester, 
July 17, ]847. 

XXII .  On the Composition of Caffein, and of some of its 
Compounds. By EDWARD CHAMBERS ~TICHOLSON, Es~.* 

C A F F E I N  was first analysed by Professors Liebi~" and 
Pfaff¢ in 1832. The result of this investigation was 

confirmed by a subsequent analysis of Prof. WShler $. 
In 1838 Professor Liebig induced M. Jobst § to analyse 

thein, who proved this body to be identical with caffein. 
His analyses gave the same results as his predecessors. The 
same remark applies to the experiments of Mulder II on thein~ 

Communicated by the Chemical Society; having been read Feb. 15, 
1847. 

Liebig's ztnnalen~ i. 17. ++ Ibid. § Ibid. xxv. 63. 
II Bulletin des Sciences Phys. et Nat. de Neerlande. 1838~ p. 32. 
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